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Amendment dated February 4, 2008 
Reply to Office Action of October 4, 2007 



Docket No.: 28216/38681B 



REMARKS 

Claim 1 has been amended to include a dash "-" between PEG and 30, as 
suggested in the last office action. Accordingly, the objection to claims 1-5, 14-18 and 34-37 
should be withdrawn. 

The features of claim 42 have been added, at a minimum viscosity of 
50,000 cps (see Table 3, Test No. 1) to claim 1 and claim 42 has been cancelled. Claim 43 
has been amended to correspond to the maximum viscosity of Test No. 4 in Table 3 of the 
specification. 

In the office action dated October 4, 2007, and at the interview of 
November 6, 2007, the data showing unexpected results, presented in the second Declaration 
of Ashoke Sengupta dated August 1, 2007, were dismissed as being "not effective for 
overcoming the 102 portion of the 102-3 rejection set forth". Further, additional data were 
requested, which were presented at the interview, and are included in the enclosed Third 
Declaration of Ashoke Sengupta, together with data for hectorite (claimed herein) and a 
synthetic, fluorine-modified (substituted) hectorite (Laponite B* or sodium magnesium 
fluorosilicate) - not claimed herein. 

Before exploring the unexpected results shown in the data presented in the 
Declarations of Ashoke Sengupta, it is submitted that the Lukenbach et al. publication ('949) 
does not provide a reasonable basis for an anticipation rejection under 35 U.S.C. §102. 

The Lunkebach et al. '949 publication is directed to a cleansing composition 
that contains a polymeric emulsifier, such as PEG-30 dipolyhydroxystearate (page 10, lines 
2-6) and dimethicone copolyol (claim 24), among others, and may contain a benefit agent, 
such as a reflectant. The reflectants disclosed are mica, alumina, calcium silicate, glycol 
dioleate, glycol distearate, silica, sodium magnesium fluorosilicate, and mixtures thereof 
(page 13, lines 18-20). 

Applicants' claims are directed to two combinations of components (Groups I 
and II), both combinations leading to unexpectedly high viscosities: 

*See attached Exhibit A 
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I. Claims 1-5, 14-18 and 34-37 are directed to a combination of PEG-30 
dipolyhydroxystearate and a smectite clay selected from the group consisting of bentonite, 
montmorillonite , saponite , hectorite , beidellite , stevensite , and mixtures thereof. 

II. Claims 38-53 are directed to a combination of BIS-PEG 15 
dimethicone/IPDI copolymer (a poly dimethylsiloxane-poly ethylene 1 5 polymer 
copolymerized with 3-isocyanatomethyl-3 9 5 9 5-trimethylyclohexylisocyanate (page 15, lines 
5-9 of applicants' specification)) and one or more of the same smectite clays of the Group I 
claims. 

Claim Group I (1-5, 14-18 and 34-37) 

The office action asserts that the calcium silicate of the Lukenbach '949 
publication is a wollastonite clay (not claimed herein by applicants); and that the sodium 
magnesium fluorosilicate of Lukenbach et al. '949 is a modified version of talc (not herein 
claimed by applicants) or bentonite clay. Sodium magnesium fluorosilicate, in fact, is not a 
bentonite clay or a modified version of bentonite clay - it is a modified (synthetically altered 
version of) hectorite (see Exhibit B - definitions of hectorite). 

At the personal interview of November 6, 2007, Examiner Cheung referring to 
the final office action dated February 1, 2007 (repeated in the last office action dated October 
4, 2007) indicated that the primary reference (Lukenbach et al. - page 13, lines 18-20 
disclose "mica, alumina, calcium silicate ( a wollastonite clay), sodium magnesium 
fluorosilicate (a modified version of talc or bentonite clay), and mixtures thereof." 

Applicants claim bentonite (not a modified form of talc), montmorillonite, 
saponite, hectorite (not a modified hectorite containg fluorine), beidellite, stevensite, and 
mixtures thereof. 

Applicants have provided data, as requested by the Examiner, comparing each 
of the reflectants of the Lukenbach et al. with applicants' claimed smectite clays and the data 
is truly surprising. 

Comparing sample 3 (calcium silicate) to sample 4 (calcium silicate + PEG-30 
dipolyhydroxystearate, the copolymer causes the composition to substantially decrease in 
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viscosity; similar results are seen for talc (sample 5 vs. sample 6); the same for fumed silica 
(sample 7 vs. sample 8); the same for fumed alumina (sample 9 vs. sample 10) the same for 
mica (sample 1 1 vs. sample 12). The only Lukenbach et al. reflectant that the PEG-30 
dipolyhydroxystearate even slightly caused to increase the viscosity of a hydrophobic liquid 
was the sodium magnesium fluorosilicate (see sample 13 vs. sample 14 - viscosity was raised 
from 80 cps to 160 cps (at the claimed 0.5 rpm spindle speed). This slight increase in 
viscosity is attributed to the viscosity-gain due to the dissolved polymer (PEG-30 
dipolyhydroxystearate) in the polymer solution, based on the viscosity results for Sample No. 
17 and 18. Regardless, applicants, however, claim a Brookfield viscosity of at least 50,000 
cps at 0.5 rpm spindle speed, and at a much lower clay solids of about 4% based on the 
weight of a hydrophobic liquid. 

While applicants herein claim hectorite, they do not claim synthetically 
modified versions of hectorite that include fluorine, e.g., Laponite B, wollastonite clay, or 
modified version of talc. As shown in the data of the enclosed Third Declaration of Ashoke 
Sengupta, synthetically modified hectorite, containing fluorine, does not produce viscosities 
anywhere close to the viscosities obtained using the claimed hectorite (sample 14 vs. sample 
16: 160 cps vs. 280,000 cps). 

Accordingly, it is submitted that Lukenbach et al. '949 does not disclose the 
smectite clays claimed by applicants herein and, therefore, there is no 102 portion of the 
rejection alleged to be a 102-3 rejection. As such, the unexpected results contained in the 
Declarations of Ashoke Sengupta must be considered and should rebut any rejection under 35 
U.S.C. §103. It is submitted that applicants' data, showing unexpected increases in viscosity 
when combining the claimed smectite clays with the claimed PEG-30 dipolyhydroxystearate 
is evidence of a new (viscosity increasing) property in hydrophobic liquids that is not 
disclosed in the prior art and is clear evidence of non-obviousness (see MPEP 716.02 III). 

Claim Group II (38-53) 

For the first time in almost 10 office actions, applicants claims 38-53 stand 
rejected (under 35 U.S.C. § 103(a)) on prior art. The obviousness theory set forth in the office 
action is that it would have been obvious to use applicants claimed BIS-PEG 15 
dimethicone/IPDI copolymer (a poly dimethylsiloxane-polyoxy ethylene 1 5 polymer 
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copolymerized with 3-isocyanatomexhyl-3,5 9 5-trimethylcyclohexyl isocyanate) in view of 
the teaching in Lukenbach et al. '949 to use a "dimethicone copolyols". Typical dimethicone 
copolyols are disclosed in U.S. 6,294,154 and 5,437,809 (attached as Exhibit C) and neither 
disclose nor suggest the 3-isocyanatomethyl-3,5,5-trimethylcyclohexyl isocyanate portion of 
applicants' claimed copolymer. It is a big stretch to assert obviousness using a reference that 
neither discloses nor suggests half of the claimed copolymer. It is submitted, therefore, that 
the rejection of claims 38-53 should be withdrawn. 

It is submitted that all claims are now of proper form and scope for allowance. 
Early and favorable consideration is respectfully requested. 



Dated: February 4, 2008 



Respectfully submitted, 

By: /Richard H. Anderson, Reg. No. 26,526/ 
Richard H. Anderson 

Registration No.: 26,526 
MARSHALL, GERSTEIN & BORUN LLP 
233 S. Wacker Drive, Suite 6300 
Sears Tower 

Chicago, Illinois 60606-6357 
(312) 474-6300 
Attorney for Applicant 



9 



jj/XniDii j\ 



SOUTHERN CLAY PRODUCTS /a subsidiary of rockwood specialties, inc. 



i/Laponite® 



ROCKWOOD 

Xaoditives 



Southern Clay Products, Inc. 

1212 Church Street 
Gonzales, TX 78629 
Phone: 800-324-2891 
Fax: 830-672-1903 
www.scprod.com 

Laponite B 

The Clear Leader 

Description 

LAPONITE B is a synthetic layered fluorosilicate. It is insoluble in water but hydrates and 
swells to give translucent, colorless colloidal dispersions. At 2% concentration in water, 
highly thixotropic gels are obtained. 



Application 

Used for imparting shear sensitive structure to waterborne formulations. 



Typical Characteristic 





Chemical Composition (dry basis) 


Appearance free flowing white powder 


Si02 55.0% 


Bulk Density 1000 kg/m3 


MgO 27.0% 


Surface Area (BET) 330 m2/g 


Li20 1 .4% 


pH (2% suspension) 9.4 


Na2<D 3.8% 




F 5.6% 




Loss on Ignition 7.2% 



General Specifications 

Rockwood QA Test Code 
Gel strength 1 5g min ELP-L-1 D 

Sieve Analysis 1 % Max >250 microns ELP-L-6A 

Free Moisture 10% Max ELP-L-5A 

Specifications can be agreed to meet individual requirements. 



1 SOUTHERN CLAY PRODUCTS, INC. / PRODUCT BULLETIN 



wvlVfff Uvll 

VdDOITJVES 



Storage 

Laponite is hygroscopic and should be stored under dry conditions. 

For additional information or technical assistance contact Southern Clay Products, Inc. 
toll free at 800-324-2891. 



Disclaimer of Warranty: The information presented herein is believed to be accurate but is not to be taken as a warranty, guarantee, or 
representation for which we assume legal responsibility. This information does not grant permission, license, or any rights or 
recommendations to practice any form of proprietary intellectual property without obtaining the appropriate license or grant from the 
property owner. The information is offered solely for your consideration, investigation and verification, but you must determine the 
suitability of the product for your specific application. The purchaser assumes all risk of use of handling the material, including but not 
limited to transferring the material within purchaser's facilities, using the material in applications specified by the purchaser and 
handling any product which includes the material, whether or not in accordance with any statements made herein. 
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Hectorite 



From Wikipedia, the free encyclopedia 

Hectorite is a soft, greasy clay mineral that forms near 
Hector, California (in San Bernardino County). The mineral is 
rare in that it is found primarily in one mine. The chemical 
composition of hectorite includes: sodium, lithium, 
magnesium, silicon, hydrogen and oxygen. Hectorite is mostly 
used in the manufacturing of cosmetics 8 but has uses in 
chemical and other industrial applications. 

Hectorite occurs with bentonite as an alteration product of 
clinoptilolite from volcanic ash and tuff with a high glass 

content J 1 ] 

References 



i. 



A 



a b 



http : / / rruf f . geo . arizona. edu/ doclib/hom/hectorit e . pdf 
Handbook of Mineralogy 

A "Hectorite Mineral Data" Mineralology Database. 

<http://webmineral.com/data/Hectorite.shtml 

A Ralph, Jololyn and Ida (2007): "Hectorite" Mineral 

information and data. Mineralology Database. 

http : //www . mindat . org/min~ 1841. html 



Retrieved from "http://en.wikipedia.org/wiki/Hectorite" 
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Hectorite from California 



I Category 
1 Chemical 



Mineral 



Na 04 Mg 27 Li {)3 Si 4 



Identification 

Color White 

Crystal habit Thin laths and 

aggregates 

Crystal system Monoclinic 

[001] Perfect 



Cleavage 

Fracture 

Mohs Scale 
hardness 

Luster 

Refractive 
index 

Optical 



Uneven 
1-2 

Earthy (dull) 

na= 1.490 np = 1.500 
ny = 1.520 

Biaxial - 2V small 



Properties 

Birefringence 8 = 0.030 max. 



Pleochroism 

Streak 

Specific 
gravity 



Colorless 
White 

2-3 (Avg2.5) 



Hectorite - Wikipedia, the free encyclopedia 



Page 2 of 2 



■ This page was last modified 10:07, 14 November 2007. 

■ All text is available under the terms of the GNU Free 
Documentation License. (See Copyrights for details.) 
Wikipedia® is a registered trademark of the Wikimedia 
Foundation, Inc., a U.S. registered 501(c)(3) tax-deductible 
nonprofit charity. 
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[Newest Minerals ] [Rare Minerals] [Cabinet Sp ecimens ] [ About Us ] [ Image G allery] 

Dakota Matrix Minerals 
Updated weekly, for the collector, educator, and researcher since 1996 
Extensive Inventory of very Rare Minerals. Visa and Mastercard are Welcome 



General Hectorite Information 

Chemical Formula: Na0,3(Mg / Li)3Si4O10(OH)2 
Composition: 



Molecular Weight 




383.25 gm 






Sodium 


2.40 


% 


Na 


3.23 


% 


Ma 2 0 


Lithium 


0 . 54 


% 


Li 


1. 17 


% 


Li 2 0 


Magnesium 


17 . 12 


% 


Mg 


28.39 


% 


MgO 


Silicon 


29.31 


% 


Si 


62 .71 


% 


Si0 2 


Hydrogen 


0 . 53 


% 


H 


4 . 70 


% 


H 2° 


Oxygen 


50 . 10 


% 


0 









Empirical Formula: 
Environment: 



IMA Status: 
Locality: 



Name Origin: 

Hectorite Image 

Images: 



100.00 % 



100.21 % = TOTAL OXIDE 



MQo y^n AO in (OH) 



Clay mineral from altered volcanic tuff ash with a high 

silica content related to hot spring activity. Smectite 

group mineral. 

Valid Species (Pre-IMA) 1936 

Company No. 1 mine, 3 miles south of Hector, San 

Bernardino Co., California. Link to MinDat.org Location 

Data. 

Named after it's locality. 



Hectorite 

Comments: Pure white paper-like 
matted masses of hectorite. 
Location: near Hector, San Bernardino 
County, California, USA. Scale: See 

Photo. 

© Jeff Weissman / Ph otographic Guide 
to Min eral Species 



Hectorite Crystallography 

Axial Ratios: a:b:c =0.5718:1:1.7429 

Cell Dimensions: a = 5.25, b = 9. 1 8, c = 1 6, 1 = 3; beta = 99° V = 76 1 .63 

Den(Calc)= 2.51 



http ://webmineral . com/ data/Hectorite. shtml 
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Crystal System: 



Monocllnlc « Prismatic H-M Symbol (2/m) Space Group: 
C2/m 

By !ntensity(l/y:L53(l I 4,58? ] I 1 5.8(0.8), 



Physical Prop 

Cleavage: 
Color: 
Density: 
Diaphaniety: 
Fracture: 

■ Habit: 

■ Hardness: 

M Lummescenc 



Luster: 
Streak: 



of Hectorite 

[00]] Perfect 
White. 

2-3, Average = 2.5 
Translucent to Opaque 

Uneven - Flat surfaces (not cleavage) fractured in an 
uneven pattern. 

Aggregates - Made of numerous individual crystals or 
clusters. 

1-2 - Between Talc and Gypsum 

Fluorescent. 

Earthy (Dull) 

white 



Optical Properties of Hectorite 



■ Gladstone-Dale: 



■ Optical Data: 
Pleochroism (x): 
Pleochroism (y): 
Pleochroism (z): 



li 



ted Prop 

Electron Density: 



Ferrniofi Index 



Photoelectric: 



Radioactivity: 



CI meas= 0.055 (Good) - where the CI = (l-KPomeas/Kc) 
CI caic= 0.058 (Good) - where the CI = (1 -KPocWKc) 

KPDcaic= 0.2005,KPDmeas= 0.201 3,KC= 0.2129 

Biaxial (-), a=l .49, b=1 .5, g=L52, bire-0.0300 

colorless. 

colorless. 

colorless. 

rties of Hectorite 

P e i ecfron =2.50 gm/cc 

note: P H ecforite =Z5 °g m/cc ^ 

Fermion Index = 0.03146 
Boson Index = 0.96854 
PE Hecforife = 1M barns/electron 



U=PE 



3.89 barns/cc. 



'Hectorite F efectron 

GRapi = 0 (Gamma Ray American Petroleum Institute 
Units) 

Hectorite is Not Radioactive 



g2k$r~ lilt 11t#*» I 

Dana Class: 



sslfication 

71.3.1 b.4 (71 ) Phyllosilicate Sheets of Six-Membered Rings 
lZL3].with 2:1 clays 

1ZJ ,3 J b) Smectite group (Trioctahedral Smectites) 

71.3.1b. 1 Sobofkite? (K # Ca0.5)0.33[Mg # AI)3(Si3AI)O10(OH)2-1-5(H2O) Unk. Mono 
71.3.1 b.2 Saponite (Ca/2,Na)0 # 3(Mg # Fe)3(Si,AI)4O10(OH)2'4(H2O] C 2/m 2/m 



http://webmineral.com/data/Hectorite.shtml 
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Sfrunz Class: 



71.3.1b.2a F er r o s a ponitel Ca0.3(Fe,Mg,Fe)3(Si,AI)4O10(OH)2^4(H2O) C? Mono 
71.3.tb.3 Sauconlte Na0,3Zn3(S!,A!)4O10(OH)2*4|H2O] C 2/m 2/m 
71.3.1 b.4 Hectorite Na0,3(Mg,Li)3Si4OJ0{OH)2 C 2/m 2/m 
71.3.1b.5 Pimellfe Ni3Si4O10(OH|2*4(H2O) Unk. Hex 

71.3.1 b.6 St e v e n s ite (Ca0.5.Na)0.33(Mg.Fe)3S?4O10(OH)2-n(H2O) Unk (ORTH ?) 

Mono 

71 .3.1 b.7 Yakhontovite (Ca,K}0.5(CaFe,Mg)2Si4O10(OH!2*3(H2Oj C 2/m 2/m 
71.3.1b.8 ZtoIieZn3Si4OI0(OH)2-4(H2O){?) C 2/m ? 2/m 

VIII/H.20-10 ym - Silicates 

Vlll/H - Phyllosilicates (layered) Mica like with [Si4O10]4- 

and related groups 

VJII/K20 - Hectorite - Zincsilite series 

VIII/H.20-10 Hectorite Na0,3(Mg,Li)3Si4O10(OH)2 C 2/m 2/m 
Viil/H.20-20 Sapontie (Ca/ZNa)0,3{Mg,Fej3(StAi}4O10(OH)2-4(H2O) C 2/m 2/m 
Vlil/H.20-27 EeriosaDonite! Ca0.3(Fe,Mg,Fe)3(Si.AI)4O10(OH)2 -4(H20) C? Mono 
V!ii/H.20-30Spadaite MgSi02(OH)2-(H20)(?) None 

Vii!/H.20-40 Stevensite |Co0.5 f Na)0,33(Mg ; Fe)3Si4O]0(OH)2-nlH2Oj Unk (ORTH ?) 

Mono 

VH1/H.20-50 Sauconlte Na0,3Zn3(Si.AI)4O10(OH)24(H2O] C 2/m 2/m 



VHi/H.20-60 Zincsliite Zn3Si40 10(OH)2-4(H2O)(?) C 2/m ? 2/r 



'her Hectorite Information 

NAME( MinRec) PHYS. PROP.(Enc. of Minerals,2nd 
ecf.,1990) OPT!C PROP,(£nc. of Mineral$,2nd ed.,1990) 



References: 



See Also: 



Links to other databases for Hectorite : 

1 -Am, Min, CryMai^irycture Database 2 -Athena 3 - 

EU ROmin Project 4 -Google Images 5 -Google Scholar 6 
-Handbook Mineralogy LMjnSocAml 7 -Handbook 
Minera logy ( Uof A] 8 -Ml n DAT 9 -Min Max ( Dey tsch). 1 0 - 
MnMax(Engiishi 1 1 -Mineralienatlgs (Dey tsch] 1 2 -QUI 
Mineral Atlas 13 -Ecoie des Mines de Paris 



Search for Hectorite using: 



Hectorite 



Search 



Web C webmineral.com 



[ ALTAVISTA ] [AOL] [About .c om] [All-The-Web] [HotBot] 
[Ixgyick] [L ookSmart ] [MAMMA] [MSN.COM] [Netscape] 
[Teoma] [Wikipedia] [YAHOO] 



Visit our Advertisers for Hectorite : 

AA Mineral Specimen s 

Adams Minerals 

B & L Fine Minerals 

Dakota Matrix Minerals 

Dan Weinrich Fine Minerals 



http://webmineraLcom/data/Hectorite.shtml 
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Dan Weinrich Auctions 

Desert Winds Gems & Minerals 

e-Rocks Mineral Auctions 

Exceptional Minerals 

Excalibur Mineral Company 

Fabre Minerals 

Greensj.de Minerals 

John Belts Fine Minerals 

Masons Minerals 

Mineral Auctions - Trinity Mineral Company 

Mineral News 

Mineral of the Month Club 

Mineralsweb - Gobin 

Minernet.it Minerals 

Phoenix Orion Treasures 

Rocksh op. cz 
I..G..f.[ne.MioMais 
Wright's Rock Shop 



Translate Hectorite Mineral Data : 



To translate this page, 

click a flag! 







Ask about Hectorite here : 

Ask-A-MiDMO from the Mineralogical Society of 
America 

Mindgiorgi Discussion Groups 
Original Rockhounds Discussion Group 
RoShounds Discussion Group on Yahoo Groups 

Print or Cut-and-Paste your Hectorite Specimen Label 
here * 

Hectorite 

NaQ,3(Mg,Lij3Si4O10(OH)2 

Dana No: 7T.3.1b,4 Strunz No: VfII/H.20-10 

Locality: 



Notes: 



http://webmineral.com/data/Hectorite.shtml 
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Product* & Services Ahmt Set 



Oilfield Glossary 

Search for term: 



Search by discipline; 




| Heavy Oil 

+ More search options 



"3 G ° 



Terms beginning with: 

# A B C D E F 

G H I J K L M 

N O P O R S T 

u v w x y z aii 




enter 




You are here: SLB.com > Products & Services > Resources > Oilfield G lossary 




hectorite 

1. n. [Drilling Fluids] 

A clay minera l similar in structure to be ntonite but with more negative charges on its surface 
hectorite, made by the wet process, is a premium performance additive for use in oil-base d 

See: bentonite , clay, clay, invert-emulsion oil mud, oi l mud , organophilic clay, smectite 



Resource Links 

* Oilfield Services 

* SchJumberger Excellence 

in Educational Development 

* Oilfield Review 

* Curve Mnemonic Dictionary- 
Feedback 

We welcome your suggestions 
and questions: 

* E-mail glossary@slb.com 

Credits & Bibliography 

* Contributors and references 



© 2007 Schlumberger Limited. Privacy Statement [ Terms of Service Horns Products & Services About lnv< 
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Hectorite NaoaCMg, Li)3Si40io(©H)2 

(c)2001 Mineral Data Publishing, version 1.2 

Crystal Data: Monoclinic. Point Group: 2/m. As thin laths, to 2 /im, and as aggregates of 
such laths. 

Physical Properties: Cleavage: {001}, perfect. Fracture: Uneven. Hardness = 1-2 
D(meas.) = ~2.3 D(calc.) = n.d. Swells on addition of H 2 0. Positive identification of minerals 
in the smectite group may need data from DTA curves, dehydration curves, and X-ray powder 
patterns before and after treatment by heating and with organic liquids. 

Optical Properties: Translucent, transparent in thin section. Color: White, cream, pale 
brown, mottled. Luster: Earthy to waxy, dull. 

Optical Class: Biaxial (-). a = -1.49 f3 = 1.50 7= 1.52 2V(meas.) = Small. 

Cell Data: Space Group: C2/m. a - 5.2 5=9.16 c = 16.0 f3 ~ ~ 99° Z = n.d. 

X-ray Powder Pattern: Hector, California, USA; spacings variable by humidity, intensities 
variable by orientation. 

4.58 (100), 1.53 (100), 15.8 (80), 2.66 (80), 1.32 (80), 1.30 (80), 2.48 (60) 
Chemistry: 





(1) 




Sr® 2 


53.68 


53.95 


T1O2 




trace 


AL?Og 


0.60 


0.14 






0.03 


MgO 


25.34 


25.89 


CaO ■ 


0.52 


0.16 


Li 2 0 


1.12 


1.22 


Na 2 0 


3.00 


3.04 


K 2 G 


0.07 . 


0.23 


CI 


0.31 




h 2 o+ 


8.24 


5.61 




7.28 


9.29 


Total 


100.16 


99.56 



(1) Hector, California, USA; corresponds to (Na 0 42 Ca 0 04 K 0 <0 i)s=o .47( M S2.73 Li o.33)s=3.06 
(Si 3 .89 AI ao5)s=3.940iq( OH )2- ( 2 ) Do ^ corresponds to (Na 0 . 42 K 0 . 02 Ca 0 . 01 ) Sas0 . 45 
(Mg2.78Li 0> 3 6 ) s= 3 >14 (Si3 > 89Al 0 ^ 01 ) s==3>90 O 10 (OH) 2 *0,35H 2 O. 

Mineral Group: ;: ,.:Smectite : group. 

Occurrence: In a bentonite deposit, altered from clinoptilolite derived from volcanic tuff and 
ash with a high glass content, related to hot spring activity (Hector, California, USA). 

Association: Calcite, clinoptilolite (Hector, California, USA). 

Distribution: In the USA, five km south of Hector, San Bernardino Co., California; in the 
Lyles deposit, 38 km northeast of Hillside, Yavapai Co., Arizona; and at Disaster Peak, in the 
Montana Mountains, near McDermitt. Disaster district. Humboldt Co., Nevada. From around Puy 
Chalard, Puy-de-Ddme, France. In the Bahkesir colemanite deposit, Bahkesir Province, Turkey. 

Name: For the locality at Hector, California, USA. 

Type Material: n.d. 

References: (1) Foshag, W.F. and A.O. Woodford (1936) Bentonitic magnesian clay-mineral 
from California. Amer. Mineral., 21, 238-244, (2) Strese, H. and U. Hofmann (1941) Synthesis 
of magnesium silicate gels with two-dimensional regular structure. Zeit. anorginsche allgemeine 
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[57] ABSTRACT 

A conditioning shampoo composition comprises, as the 
conditioning agents thereof, from 0. 1 to 4.0% by weight 
of one or more dimethicone copolyols having an ethyl- 
ene oxide/propylene oxide (EO/PO) ratio of from 
20/80 to 80/20 and from 0.5 to 4.0% by weight of one 
or more non-ionic emulsifiers having an HLB of from 8 
to 12 and which do not affect the foaming property of 
the shampoo. 
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SHAMPOO COMPOSITIONS WITH 
DIMETHICONE COPOLYOLS 

This invention is concerned with shampoo composi- 5 
tions and, more particularly, with conditioning sham- 
poos, that is shampoos which have both the usual 
cleansing action and also a conditioning action. The use 
of such shampoos avoids the necessity for the separate 
use of a hair conditioner after the hair has been washed 10 
with a conventional shampoo having only a cleansing 
action. 

Whilst conditioning shampoo compositions are 
known, a disadvantage that arises with some of them is 
that on repeated use, there is a build up of the condition- 15 
ing ingredients on the hair so that the washed hair no 
longer feels pleasant to the user. 

Conditioning shampoos have also been described and 
are commercially available which do not suffer from 
this disadvantage, that is the build up of conditioning 20 
agents. Such shampoo compositions are described for 
example, in U.S. Pat. Nos. 4,704,272; 4,741,855; and 
4,788,006 and in British Specifications 2,192,194A and 
2,196,980A. 

An object of the present invention is to provide alter- 25 
native conditioning shampoo compositions which are 
not subject to the significant build up of conditioning 
ingredients on repeated use. 

We have found that these requirements can be met by 
using a combination of certain dimethicone copolyols 33 
and certain non-ionic emulsifiers having an HLB of 
from 8 to 12 as the conditioning agents in a shampoo 
composition which may, in other respects, be conven- 
tional. * 

According to the present invention, there is provided 35 
a conditioning shampoo composition which comprises, 
as the conditioning agents thereof, from 0*1 to 4.0% by 
weight of one or more dimethicone copolyols having an 
ethylene oxide/propylene oxide (EO/PO) ratio of from 
20/80 to 80/20 and from 0.5 to 4.0% by weight of one ^ 
or more non-ionic emulsifiers having an HLB of from 8 
to 12 and which do not affect the foaming property of 
the shampoo. 

Dimethicone copolyol is a CTFA adopted name for 
polysiloxane polyether copolymers of the formula: 



able, for example, from Th. Goldschmidt AG, of Essen, 
Germany under the Trade Mark "Abil". A preferred 
dimethicone copolyol having an EO/PO ratio of 77/23 
is available as "Abil" B88183 and a preferred dimethi- 
cone copolyol having an EO/PO ratio of 20/80 is avail- 
able as "Abil" B8852; these two materials both contain 
about 60 Si02 units. A preferred dimethicone copolyol 
having an EO/PO ratio of 40/60 and containing about 
140 SK>2 units is available as "AbiT G911. 

We have found that the extent of deposition of the 
dimethicone copolyol can be controlled by using it in 
conjunction with the non-ionic emulsifier having an 
HLB of from 8 to 12; in this way excessive build up of 
the conditioning agent on repeated use of the shampoo 
can be prevented. The greater the amount of the non- 
ionic emulsifier used, in relation to a given amount of 
dimethicone copolyol, the less of the latter is left on the 
hair. 

For any particular choice of dimethicone copolyol(s) 
and non-ionic emulsifier(s), the optimum proportions of 
these two ingredients to obtain the desired deposition of 
dimethicone copolyol on the hair can be readily estab- 
lished by routine experimentation. By way of example, 
using a preferred combination of dimethicone copolyols 
as referred to above and the particularly preferred non- 
ionic emulsifier referred to below, we have found that 
an optimum level of dimethicone copolyol deposition is 
obtained by using 1.5% by weight of the non-ionic 
emulsifier and 1.1% by weight of the dimethicone copo- 
lyol combination. 

Preferred non-ionic emulsifiers having an HLB of 
from 8 to 12 for use in accordance with the invention 
are: 
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CTFA name 


Trade name 


Chemical name 


HLB 


Sorbitan laurate 


Ariacel 20 


Sorbitol rnono- 


8.6 






laurate 




FEG30 castor oil 


Arlatone 827 


Ethoxylated 


11.9 






castor oil 




PEG25 hydrogen- 


Arlatone G 


POE<25) hydro- 


10.8 


ated castor oil 




genated castor 








oil 




FEG40 sorbitan 


Arlatone T 


POE(40) sorbitol 


9.5 


peroleate 




haptaoleate 




FEG40 sorbitan 


Atlas G1086 


POE(40) sorbitol 


10.2 


hexaoleate 




hexaoleate 




n/a 


Atlas G 1087 


POE sorbitol 


10.2 






oleate 




n/a 


Atlas G1096 


POE sorbitol 


11.4 






hexaoleate 




n/a 


Atlas G12S1 


POE triglyceride 


9.7 



—J f7X 



(CH 2 )3~0-<C 2 H40) X — (QHsOV- H 



where n» m, x and y are integers. The dimethicone copo- 
lyols used according to the invention have values of x 55 
and y such that the ratio x:y, that is the EO/PO ratio, is 
from 20/80 to 80/20. 

Preferred dimethicone copolyols contain from 60 to 
140 Si02 units, that is the sum of n and m is from 60 to 
140. 60 

The dimethicone copolyol constituent of the sham- 
poo composition preferably comprises a major propor- 
tion of a dimethicone copolyol having an EO/PO ratio 
of from 80/20 to 70/30 and a minor proportion of a 
dimethicone copolyol having an EO/PO ratio of from 65 
20/80 to 40/60. 

Suitable dimethicone copolyols for use in the sham- 
poo compositions according to the invention are avail- 



n/a « not available. (All supplied by ICI Speciality Chemicals). 

Of these, PEG40 sorbitan hexaoleate is particularly 
preferred. 

The shampoo composition according to the invention 
will contain cleansing agents which may be any of the 
anionic, cationic, amphoteric and non-ionic surfactants 
conventionally used in such compositions, these ingre- 
dients being used in the conventional proportions. The 
composition can, and usually will, contain further ingre- 
dients which provide particular desired characteristics 
or properties to the composition. 

Suitable ingredients for shampoo compositions ac- 
cording to the invention are, for example, as follows: 
Cleansing agents 

It is preferred that the cationic component of the 
surfactants included in the composition should be one 
or more quaternary ammonium salt surfactants. A num- 
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ber of quaternary surfactants can be used for this pur- 
pose; preferred compounds are, for example, 
stearamidopropyl dimethylamine lactate and stear- 
trimonium hydrolysed animal protein (available under 
the Trade Mark "Crotein Q" from Croda Chemicals). 

The proportion of quaternary surfactant used is pref- 
erably from 0.5 to 2.0% by weight. 

It is preferred that the composition should contain 
from 10 to 20% by weight of one or more anionic sur- 
factants, such as sodium laureth sulphate and ammo- 
nium lauryl sulphate, and from 1 to 5% by weight of 
one more amphoteric surfactants, such as cocamidopro- 
pyl betaine, as the main cleansing agents, Thickeners 

Suitable thickeners include, for example, hydroxy- 
propyl methyl cellulose and talloweth 60 myristyl gly- 
col; the proportion of thickener is suitably from 0.1 to 
2.0% by weight, depending on the type of thickener 
used and the required viscosity. Hair bodying agents 

Suitable agents for imparting body to the hair in- 
clude, for example, cetyl alcohol and lauric acid mono- 
glyceride; these agents are suitably used in a proportion 20 
of from 0.50 to 1.50% by weight. 

Other conventional ingredients which may be and 
preferably are included in the shampoo composition 
are: a hydrotrope, such as ammonium xylene sulpho- 
nate, to prevent deposition in hard water areas of unde- 25 
sirable materials on the hair; pearlising agents; preserva- 
tives; pH adjusters, such as lactic acid; colourants; and 
perfumes. 

In order that the invention may be more fully under- 
stood, the following examples, in which all percentages 30 
are by weight, are given by way of illustration only. 

EXAMPLES 1-3 

Three conditioning shampoo compositions were 
made up having the compositions set out in Table 1. 35 

TABLE 1 







% active 




Example 
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Sodium laureth sulphate 


7.00 


7.00 


7.00 


Ammonium lauryl sulphate 


7.00 


7.00 


7.00 


Cocamidopropyl betaine 


1.60 


1.60 


1.60 


Ammonium xylene sulphonate 


1.40 


1.40 


1.40 


PEG40 sorbitan hexaoleate 


1.50 


1.50 


1.50 


Dimethicone copolyol 


1.00 


1. 00 


1.00 


(Abil B88183) 








Dimethicone copolyol 


1.10 


1.10 




(Abil B8852) 








Dimethicone copolyol 






0.10 


(Abil G9U) 








Stearamidopropyl dimethyl- 


0.625 


0.625 


0.625 


amine lactate 








Cetyl alcohol 


0.50 


0.50 


0.50 


Na laureth sulphate (and) 


0.90 


0.90 


0.90 


glycol distearate (and) 








cocamide MEA 








Hydroxypropyl methyl 


0.25 


0.25 


0.25 


cellulose 








Methylchloroisothiazolmone 


0.0009 


0.0009 


0.0009 


Talloweth 60 myristyl glycol 


0.45 






Lauric acid monoglyceride 




1.50 


1.50 






0.20 


0.20 


Colour, perfume and water 


to 100 


to 100 


to 100 
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These shampoo compositions were used by a profes- 
sional hairdresser to wash hair in comparison with a 
commercially available conditioning shampoo (used as 
a control). 

Each person having their hair washed had one half of 
their head (left or right) washed with one of the test 
shampoos and the other half washed with the control 65 
shampoo. The shampoos, that is the test shampoo and 
the control shampoo, were provided to the hairdresser 
in syringes containing 7 ml of shampoo. The syringes 



were labelled with the test persons name, date, time of 
appointment and side of head on which the shampoo 
was to be used. Neither the test person nor the hair- 
dresser knew which shampoo (that is test shampoo or 
control shampoo) was present in each syringe. 

Each test shampoo was tested on a panel of 60 sub- 
jects, 

During and after the hair washing operation, the 
hairdresser made an assessment on both sides of the 
head using a five point scale (5= excellent, 4= very 
good, 3 —good, 2= fair and l=poor) for each of the 
following fifteen attributes; 

initial lather 

quantity of lather 

quality of lather 

cleanliness of wet hair 

ease of rinsing 

ease of wet combing 

ease of dry combing 

flyaway 

hair manageability 

softness 

silkiness 

condition of hair 
body 

feel of dry hair 
shine 

The average ratings of the shampoo of Example 1 
over the whole of the test panel were in the range 
4.06-5.00, those of the shampoo of Example 2 were in 
the range 4.28-5.00, and those of the shampoo of Exam- 
ple 3 were in the range 4.32-5.0 (for comparison the 
ratings of the control shampoo were in the range 
4.24-5.00). 

It is claimed: 

1. A conditioning shampoo composition which com- 
prises in percent by weight in water 10 to 20% of one or 
more anionic surfactants, 1 to 5% of one or more am- 
photeric surfactants, 0.5 to 2.0% of one or more quater- 
nary ammonium surfactants, 0.5 to 4.0% of one or more 
non-ionic emulsifiers having an HLB of from 8 to 12, 
and 0.1 to 4.0% of one or more dimethicone copolyols 
having from 60 to 140 $iC>2 units and an ethylene ox- 
ide/propylene oxide (EO/FO) ratio of from 20/80 to 
80/20. 

2. A shampoo composition according to claim 1 
wherein the dimethicone copolyol comprises a major 
proportion of a dimethicone copolyol having an 
EO/PO ratio of from 80/20 to 70/30 and a minor pro- 
portion of a dimethicone copolyol having an EO/PO 
ratio of from 20/80 to 40/60. 

3. A shampoo composition according to claim 2 com- 
prising IA% dimethicone copolyol and 1.5% non-ionic 
emulsifier. 

4. A shampoo composition according to claim 1, in 
which the non-ionic emulsifier having an HLB of from 
8 to 12 is polyethylene glycol (PEG) 40 sorbitan hex- 
aoleate. 

5. A shampoo composition according to claim 1 in 
which the dimethicone coplyol has an EO/PO ratio of 
77/33. 

6. A shampoo composition according to claim 1, in 
which the quaternary surfactant is stearamidopropyl 
dimethylamine lactate or steartrimonium hydrolysed 
animal protein. 

7. A shampoo composition according to claim 1 com- 
prising 1.1% dimethicone copolyol and 1.5% non-ionic 
emulsifier. 

* * * * * 
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(57) ABSTRACT 

An oral composition in the form of a toothpaste, powder, 
liquid dentifrice, mouthwash, denture cleanser, chewing 
gum or candy comprising a lipophilic compound selected 
from flavorants, physiological cooling agents and antimi- 
crobial compounds and a dimethicone copolyol selected 
from alkyl- and alkoxy-dimethicone copolyols having the 
formula (I): 



CH 3 
I 

CHy-SiO 
I 

Clh 



CH 3 
i 

sio- 
I 

Clh 



(CH 2 ) 3 



CH 3 
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1 

Y 



CH 3 
I 

-Si-CH 3 



m 



wherein X is selected from hydrogen, alkyl, alkoxy and acyl 
groups having from about 1 to about 16 carbon atoms, Y is 
selected from alkyl and alkoxy groups having from about 8 
to about 22 carbon atoms, n is from about 0 to about 200, m 
is from about 1 to about 40, q is from about 1 to about 100, 
the molecular weight of the residue (C 2 H 4 0 — ) X (C 3 H 6 0 — ) 
X is from about 50 to about 2000, and x and y are such that 
the weight ratio of oxyethylene:oxypropylene is from about 
100:0 to about 0:100. The composition provides improved 
antiplaque and anti-bacterial activity together with enhanced 
substantivity, impact and/or efficacy of the lipophilic com- 
ponents on teeth or dentures. 

10 Claims, No Drawings 
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ORAL COMPOSITIONS CONTAINING 
DIM ETHIC ONE COPOLYOLS 

TECHNICAL FIELD 

The present invention relates to oral compositions such as 5 
toothpastes, toothpowders, liquid dentifrices, mouthwashes, 
denture cleansers, chewing gums, candies and the like. In 
particular, the invention relates to oral compositions having 
enhanced antiplaque activity together with excellent cleans- 
ing performance, physical characteristics, and in-use perfor- 30 
manee characteristics. 

BACKGROUND 

Plaque is initiated when bacteria adhered to pellicle form 
a proteinaceous film on the surface of teeth. The adherent 15 
bacteria metabolize dietary constituents and reproduce and 
aggregate to form the tenacious deposit known as plaque. 
Plaque generally consists of bacteria, bacterial end products 
such as polysaccharides, inorganic salts and salivary pro- 
teins. Plaque bacteria ferment dietary carbohydrates to 20 
organic acids which demineralize enamel resulting in tooth 
decay. 

Calculus is essentially plaque that has been mineralized 
with calcium phosphates salts. As calculus matures and 
hardens, it tends to stain noticeably due to adsorption of 2:5 
dietary chromagens. In addition to their unattractive 
appearance, calculus deposits at the gum line are a contrib- 
uting source of gingivitis and periodontal disease. Besides 
the hygienic and health problems resulting from plaque, 
research has shown that the primary source of bad breath is 
the retention and subsequent degradation of dead cellular 
material sloughed off continuously by the normal, healthy 
mouth. 

Modern dental hygiene and denture preparations typically 
contain antiplaque and/or antitartar agents, as well as anti- 
microbial agents and flavorants. Antimicrobial action could 
affect plaque formation by either reducing the number of 
bacteria in the mouth/dentures or by killing those bacteria 
trapped in the film to prevent further growth and metabo- 
lism. 

Flavorants may alleviate the problem of bad breath via a 
deodorizing action. Some antimicrobial agents, e.g. menthol 
may, also serve as breath deodorizers. However, the efficacy 
of antimicrobial agents depends largely on their intraoral/ 45 
denture retention, particularly their retention on the surface 
of the teeth or dentures where plaque is formed. 

A typical disadvantage of known dental preparations is 
that only a relatively short time during which the teeth are 
being cleaned or the mouth is being rinsed is available for 50 
antimicrobial agents in the preparations to take effect. The 
problem is compounded by the fact that dentifrice prepara- 
tions are used infrequently: most are used once or, perhaps, 
twice daily. Consequently, the long time period between 
brushings for a majority of the population provides optimum 55 
plaque forming conditions. 

There has been a need, therefore, for developing an oral 
formulation which has a prolonged, residual antimicrobial 
and/or flavor impact effect. 

It is known to include silicones in dentifrice 60 
compositions, allegedly to coat the teeth and prevent cavities 
and staining. For instance, GB-A-689,679 discloses a 
mouthwash containing an organopolysiloxane for prevent- 
ing adhesion of, or for removing tars, stains, tartar and food 
particles from the teeth. The mouthwash may include anti- 65 
septic compounds, such as thymol, and flavoring and per- 
fuming agents. 
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U.S. Pat. No. 2,806,814 discloses dental preparations 
including, in combination, a higher aliphatic acyl amide of 
an amino carboxylic acid compound as an active and a 
silicone compound. The patent notes that silicone com- 
pounds have been proposed for prevention of adhesion or to 
facilitate the removal of tars, stains, tartar and the like from 
teeth. The silicone compound is said to act as a synergist in 
improving the antibacterial and acid inhibiting activity of the 
active ingredient. Dimethyl polysiloxanes are said to be 
particularly effective. Flavoring oils and/or menthol may be 
included. 

U.S. Pat. No. 3624120 discloses quaternary ammonium 
salts of cyclic siloxane polymers for use as cationic 
surfactants, bactericides and as anticariogenic agents. 

Accordingly, the present invention provides oral compo- 
sitions having improved efficacy on plaque, mucilaginous 
and bacterial deposits and which at the same time provides 
excellent cleansing performance, physical characteristics, 
and in-use performance characteristics. 

The invention further provides oral compositions contain- 
ing a lipophilic compound such as a flavorant, physiological 
cooling agent or antimicrobial, and which has improved 
substantivity, impact and/or efficacy on teeth and dentures. 

SUMMARY OF THE INVENTION 

According to a first aspect of the invention, there is 
provided an oral composition in the form of a toothpaste, 
powder, liquid dentifrice, mouthwash, denture cleanser, 
chewing gum or candy comprising one or more oral com- 
position components selected from abrasives, binders, 
humectants, surfactants, fluoride ion sources, anti-calculus 
agents and sweeteners and additionally comprising a dime- 
thicone copolyol selected from alkyl- and alkoxy- 
dimethicone copolyols having the formula (I): 



cih 
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CH 3 ~SiO 
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CH 3 



CH 3 
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SiO- 
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CH 3 J 



CH 3 
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-SiO- 



(CH 2 ) 3 

0™(C 2 H 4 0~) x (C 3 H 6 0~-) v X 



CH 3 
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•SiO 
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"Si — CH 3 
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wherein X is selected from hydrogen, alkyl, alkoxy and acyl 
groups having from about 1 to about 16 carbon atoms, Y is 
selected from alkyl and alkoxy groups having from about 8 
to about 22 carbon atoms, n is from about 0 to about 200, m 
is from about 1 to about 40, q is from about 1 to about 100, 
the molecular weight of the residue (C 2 H 4 0 — ) x (C 3 H 6 0 — ) y 
X is from about 50 to about 2000, preferably from about 250 
to about 1000 and x and y are such that the weight ratio of 
oxyethylene:oxypropylene is from about 100:0 to about 
0:100, preferably from about 100:0 to about 20:80. 

According to a further aspect of the invention, there is 
provided an oral composition in the form of a toothpaste, 
powder, liquid dentifrice, mouthwash, denture cleanser, 
chewing gum or candy comprising a lipophilic compound 
selected from flavorants, physiological cooling agents and 
antimicrobial compounds and a dimethicone copolyol 
selected from alkyl- and alkoxy-di me thicone copolyols hav- 
ing the formula (I). 

All percentages and ratios herein are by weight of total 
composition, unless otherwise indicated. 

The oral composition of the invention thus comprise a 
dimethicone copolyol antiplaque agent while preferred com- 
positions additionally comprise a lipophilic compound and/ 
or one or more oral composition components selected from 
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abrasives, binders, humectants, surfactants, fluoride ion 
sources, anti-calculus agents and sweeteners. Each of these 
will be discussed in turn. 

In general terms, the dimethicone copolyol is selected 
from alkyl- and alkoxy-dimethicone copolyols having the 
formula (I): 



cti 3 
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CH,-SiO- 



CH 3 
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sio- 
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wherein X is selected from hydrogen, alkyl, alkoxy and acyl 
groups having from about 1 to about 16 carbon atoms, Y is 
selected from alkyl and alkoxy groups having from about 8 
to about 22 carbon atoms, n is from about 0 to about 200, m 
is from about 1 to about 40, q is from about 1 to about 100, 
the molecular weight of the residue (C 2 H 4 0 — ) x (C 3 H 6 0 — ) y 
X is from about 50 to about 2000, preferably from about 250 
to about 1000 and x and y are such that the weight ratio of 
oxyethylene:oxypropyIene is from about 100:0 to about 
0:100, preferably from about 100:0 to about 20:80. 

In preferred embodiments, the dimethicone copolyol is 
selected from C 12 to C 20 alkyl dimethicone copolyols and 
mixtures thereof. Highly preferred is cetyl dimethicone 
copolyol marketed under the Trade Name Abil EM90. The 
dimethicone copolyol is generally present in a level of from 
about 0.01% to about 25%, preferably from about 0.1% to 
about 5%, more preferably from about 0.5% to about 1.5% 
by weight. 

The oral compositions of the invention preferably also 
include a lipophilic compound. In general terms, lipophilic 
compounds suitable for use herein are oil-like materials 
which are soluble or solubilisahle in the dimethicone 
copolyol, preferably at a level of at least about 1%, more 
preferably at least about 5% by weight at 25° C. Preferred 
lipophilic compounds are selected from flavorants, physi- 
ological cooling agents and antimicrobial compounds. The 
dimethicone copolyol acts to enhance the substantivity of 
the lipophilic compound to teeth and/or dentures, thereby 
providing enhanced and/or sustained flavor impact and 
antimicrobial efficacy. 

Lipophilic flavorants suitable for use herein comprise one 
or more flavor components selected from wintergreen oil, 
oregano oil, bay leaf oil, peppermint oil, spearmint oil, clove 
oil, sage oil, sassafras oil, lemon oil, orange oil, anise oil, 
benzaldehyde, bitter almond oil, camphor, cedar leaf oil, 
marjoram oil, citronella oil, lavendar oil, mustard oil, pine 
oil, pine needle oil, rosemary oil, thyme oil, cinnamon leaf 
oil, and mixtures thereof. 

Lipophilic antimicrobial compounds suitable for use 
herein include thymol, menthol, triclosan, 
4-hexylresorcinol, phenol, eucalyptol, benzoic acid, benzoyl 
peroxide, butyl paraben, methyl paraben, propyl paraben, 
salicylamides, and mixtures thereof. 

Physiological cooling agent suitable for use herein 
include carboxamides, menthane esters and menthane 
ethers, and mixtures thereof. 

Suitable menthane ethers for use herein are selected from 
those with the formula: 
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where R 5 is an optionally hydroxy substituted aliphatic 
radical containing up to 25 carbon atoms, preferably up to 5 
carbon atoms, and where X is hydrogen or hydroxy, such as 
those commercially available under the trade name 
Takasago, from Takasago International Corporation. A par- 
ticularly preferred cooling agent for use in the compositions 
of the present invention is Takasago 10 [3-1-menthoxy 
propan~l,2~diol (MPD)]. MPD is a monoglycerin derivative 
of 1-menthol and has excellent cooling activity. 

The carboxamides found most useful are those described 
in U.S. Pat. No. 4,136,163, Jan. 23, 1979 to Wason et al., and 
U.S. Pat. No. 4,230,688, Oct. 28, 1980 to Rawsell et al. 

The level of lipophilic compound in the compositions of 
the invention is generally in the range from about 0.01% to 
about 10%, preferably from about 0.05% to about 5%, more 
preferably from about 0. 1% to about 3% by weight. 

Compositions in the form of toothpastes, denture cleans- 
ing liquids and pastes and the like will generally comprise a 
binder or thickening agent. Binders suitable for use herein 
include carboxy vinyl polymers, carrrageenan, hydroxyethyl 
cellulose and water soluble salts of cellulose ethers such as 
sodium carboxymethyl cellulose and sodium carboxymethyl 
hydroxyethyl cellulose. Natural gums such as gum karaya, 
xanthan gum, gum arabic, and gum tragacanth can also be 
used. Colloidal magnesium aluminum silicate or finely 
35 divided silica can be used as part of the thickening agent to 
further improve texture. Binders/thickening agents can be 
used in an amount from about 0.1% to about 5.0%, prefer- 
ably from about 0.1 to about 1% by weight of the total 
composition. 

It is also desirable to include some humectant material in 
a toothpaste to keep the composition from hardening upon 
exposure to air. Certain humectants can also impart a desir- 
able sweetness to toothpaste compositions. Liquid dentifrice 
and mouthwashes can also contain a quantity of humectant. 
Suitable humectants include glycerin, sorbitol, xylitol, poly- 
ethylene glycols, propylene glycol, other edible polyhydric 
alcohols, and mixtures thereof. When present, humectants 
generally represent from about 10% to about 70%, by weight 
of the compositions of the invention. 

Toothpastes, liquid dentifrices and denture cleansers in 
liquid or paste form will generally comprise an abrasive 
polishing material The abrasive polishing material contem- 
plated for use herein can be any material which does not 
excessivelv abrade dentin or denture acrvlic. These include, 
55 for example, silicas including xerogels, hydrogels, aerogels 
and precipitates, calcium and magnesium carbonates, cal- 
cium ortho-, pyro- meta- and polyphosphates such as dical- 
cium orthophosphate dihydrate, calcium pyrophosphate, tri- 
calcium phosphate, and calcium polymetaphosphate, 
60 insoluble sodium polymetaphosphate, alumina and hydrates 
thereof such as alpha alumina trihydrate, aluminosilicates 
such as calcined aluminium silicate and aluminium silicate, 
magnesium and zirconium silicates such as magnesium 
trisilicate and thermosetting polymerised resins such as 
65 particulate condensation products of urea and formaldehyde, 
polymethylmethacrylate, powdered polyethylene and others 
such as disclosed in U.S. Pat. No. 3,070,510, Dec. 25, 1962. 
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Mixtures of abrasives can also be used. The abrasive 
polishing materials generally have an average particle size 
of from about 0.1 to about 30 microns, preferably from about 
5 to 15 microns. 

Silica dental abrasives of various types offer exceptional 5 
dental cleaning and polishing performance without unduly 
abrading tooth enamel or dentin. The silica abrasive can be 
precipitated silica or silica gels such as the silica xerogels 
described in Pader et al, U.S. Pat. No. 3,538,230, issued 
Mar. 2, 1970 and DiGMio, U.S. Pat. No. 3,862,307, Jun. 21, 10 
1975, for example silica xerogels marketed under the trade- 
name "Syloid" by W.R. Grace & Company, Davison Chemi- 
cal Division. Suitable precipitated silica materials include 
those marketed by the J.M, Huber Corporation under the 
tradename, "Zeodent", particularly the silica carrying the 15 
designation "Zeodent 119". These silica abrasives are 
described in U.S. Pat. No. 4,340,583, Jul. 29, 1982. 

Highly preferred herein from the viewpoint of providing 
good cleansing performance combined with excellent com- 
patibility with the antiplaque agent are calcium carbonate 20 
abrasives. 

The abrasive is generally present in dentifrice formula- 
tions of the invention at a level of from about 10% to about 
70%, preferably from about 15% to about 25% by weight. 

The present compositions can also contain surfactants. 25 
Suitable surfactants are those which are reasonably stable 
and foam throughout a wide pH range, including non-soap 
anionic, nonionic, cationic, zwitterionic and amphoteric 
organic synthetic detergents. Many of these suitable agents 
are disclosed by Gieske et al. in U.S. Pat. No. 4,051,234, 30 
Sep. 27, 1977. 

Examples of suitable surfactants include alkyl sulfates; 
condensation products of ethylene oxide with fatty acids, 
fatty alcohols, fatty amides, polyhydric alcohols (e.g. sor- 
bitan monostearate, sorbitan oleate), alkyl phenols (e.g. 35 
Tergitol) and polypropykneoxide or polyoxybutylene (e.g. 
Pluronics); amine oxides such as dimethyl cocamine oxide, 
dimethyl lauryl amine oxide and cocoalkyldimethyl amine 
oxide (Aromox); polysorbates such as Tween 40 and Tween 
80 (Hercules); sorbitan stearates, sorbitan monoaleate, etc; 40 
sarcosinates such as sodium cocoylsarcosinate, sodium lau- 
royl sarcosinate (Hamposyl-95 ex W.R. Grace); cationic 
surfactants such as cetyl pyridimum chloride, cetyl trimethyl 
ammonium bromide, di-isobutyl phenoxy ethoxy ethyl- 
dimethyl benzyl ammonium chloride and coconut alkyl 45 
trimethyl ammonium nitrate 

A soluble fluoride ion source can also be incorporated in 
the present compositions. The soluble fluoride ion source is 
used in amounts sufficient to provide from about 50 to about 
3500 ppm of the fluoride ion. Preferred fluorides are sodium 50 
fluoride, stannous fluoride, indium fluoride, zinc ammonium 
fluoride, tin ammonium fluoride, calcium fluoride and 
sodium monofluorophosphate. Norris et al., U.S. Pat. No. 
2,946,735, issued Jul. 26, 1960 and Widder et al, U.S. Pat. 
No. 3,678,154, issued Jul. 18, 1972 disclose such salts as 55 
well as others. 

The present compositions can also include an anti- 
calculus agent. Suitable anti-calculus agents include the di- 
and tetra-alkali metal pyrophosphates as set out in EP-A- 
097476. Specific salts include tetra alkali metal 60 
pyrophosphate, dialkali metal diacid pyrophosphate, trial- 
kali metal monoacid pyrophosphate and mixtures thereof, 
wherein the alkali metals are sodium or potassium. The salts 
are useful in both their hydrated and unhydrated forms. The 
amount of pyrophosphate salt useful in these compositions 65 
is any effective amount and is generally enough to provide 
in composition at least 1.0% P 2 0 7 " 4 , preferably from about 
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1.5% to about 10%, more preferably from about 3% to about 
6% by weight of composition. The pyrophosphate salts are 
described in more detail in Kirk & Othmer, Encyclopedia of 
Chemical Technology, Second Edition, Vblume 15, Inter- 
science Publishers (1968). 

Other anti-calculus agents suitable herein are zinc salts. 
Zinc salts are disclosed in U.S. Pat. No. 4,100,269, U.S. Pat. 
No. 4,416,867, U.S. Pat. No. 4,425,325 and U.S. Pat. No. 
4,339,432. A preferred agent of the zinc variety is zinc 
citrate. Zinc compounds can be present in amounts sufficient 
to provide from about 0.01% to about 4%, preferably from 
about 0.05% to about 1% by weight of zinc ion. 

Other suitable anti-calculus agents include the synthetic 
anionic polymers (including polyacrylates and copolymers 
of maleic anhydride or acid and methyl vinyl ether (eg 
Gantrez) as described in U.S. Pat. No. 4,627,977, polyamino 
propane sulfonic acid, polyphosphates (eg tripolyphosphate, 
hexametaphosphate), diphosphonates (eg EHDP, AHP), 
polypeptides (eg polyaspartic and polyglutamic acids), and 
mixtures thereof. 

Sweetening agents which can be used include aspartame, 
acesulfame, saccharin, dextrose, levulose and sodium cycla- 
mate. Sweetening agents are generally used at levels of from 
about 0.005% to about 2% by weight of composition. 

Other optional components for use herein include water- 
soluble antibacterial agents, such as chlorhexidine 
digluconate, quaternary ammonium antibacterial com- 
pounds and water-soluble sources of certain metal ions such 
as zinc, copper, silver and stannous (e.g., zinc, copper and 
stannous chloride, and silver nitrate); pigments such as 
titanium dioxide; orally acceptable dyes/colorants such as 
FD&C Blue #1, FD&C Yellow #10, FD&C Red #40; 
antioxidants, vitamins such as vitamin C and E, other 
antiplaque agents such as stannous salts, copper salts, stron- 
tium salts and magnesium salts; pH adjusting agents, anti- 
caries agents such as urea, calcium glycerophosphate, 
sodium trimetaphosphate, plant extracts, desensitizing 
agents for sensitive teeth such as potassium nitrate and 
potassium citrate, and mixtures thereof. 

Typically, mouthwashes comprise a water/alcohol 
solution, flavor, humect ant, sweetener, sudsing agent, and 
colorant as described above. Mouthwashes can include 
ethanol at a level of from 0 to 60%, preferably from 5 to 30% 
by weight. 

Denture cleanser compositions of the invention can addi- 
tionally include one or more bleaching agents, organic 
peroxyacid precursors, effervescence generators, chelating 
agents, etc. 

The bleaching agent takes the form of an inorganic persalt 
and can be selected from any of the well-known bleaching 
agents known for use in denture cleansers such as the alkali 
metal and ammonium persulfates, perborates, percarbonates 
and perphosphates and the alkali metal and alkaline earth 
metal peroxides. Examples of suitable bleaching agents 
include potassium, ammonium, sodium and lithium persul- 
fates and perborate mono- and tetrahydrates, sodium pyro- 
phosphate peroxyhydrate and magnesium, calcium, stron- 
tium and zinc peroxides. Of these, however, the alkali metal 
persulfates, perborates and mixtures thereof are preferred for 
use herein, highly preferred being the alkali metal perbo- 
rates. Indeed, it is a feature of the invention that the tablet 
compositions herein will provide excellent antimicrobial 
activity even in the absence of alkali metal persulfates. 

The amount of bleaching agent in the total composition is 
generally from about 5 to about 70% preferably from about 
10% to about 50%. In compositions comprising a mixture of 
alkali metal persulfates and perborates, the overall persul- 
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fate: perborate ratio is suitably from about 5:1 to about 1:5, 
more especially from about 2:1 to about 1:2. 

The denture cleansing compositions can also incorporate 
an effervescence generator, ie a material which in the 
presence of water releases carbon dioxide or oxygen with 5 
effervescence. The effervescence generator can be selected 
from generators which are effective under acid, neutral or 
alkaline pH conditions, but preferably it consists of a com- 
bination of a generator which is effective or most effective 
under acid or neutral pH conditions and a generator which 
is effective or most effective under alkaline pH conditions. 
Effervescence generators which are effective under acid or 
neutral pi I conditions include a combination of at least one 
alkali metal carbonate or bicarbonate, such as sodium 
bicarbonate, sodium carbonate, sodium sesquicarbonate, 
potassium carbonate, potassium bicarbonate, or mixtures 15 
thereof, in admixture with at least one non-toxic, 
physiologically-acceptable organic acid, such as tartaric, 
fumaric, citric, malic, maleic, gluconic, succinic, salicylic, 
adipic or sulphamic acid, sodium fumarate, sodium or 
potassium acid phosphates, betaine hydrochloride or mix- 20 
tures thereof. Of these, malic acid is preferred. Efferves- 
cence generators which are effective under alkaline pH 
conditions include persalts such as alkali and alkaline earth 
metal peroxoborates as well as perborates, persulphates, 
percarbonates, perphosp hates and mixtures thereof as pre- 2 s 
viously described, for example, a mixture of an alkali metal 
perborate (anhydrous, mono- or tetrahydrate) with a monop- 
ersulphate such as Caroat® marketed by EI du Point de 
Nemours Co. and which is a 2:1:1 mixture of 
monopersulphate, potassium sulphate and potassium bisul- 30 
phate and which has an active oxygen content of about 4.5%. 

In preferred denture cleansing compositions in tablet 
form, the effervescence generator takes the form of a solid 
base material which in the presence of water releases carbon 
dioxide or oxygen with effervescence. Suitably, the solid 35 
base material incorporates a (bi)carbonate/acid effervescent 
couple optionally in combination with a perborate/ 
persulphate oxygen effervescence generator. The combina- 
tion of generators is valuable for achieving optimum disso- 
lution characteristics and pH conditions for achieving 40 
optimum cleaning and antimicrobial activity. The (bi) 
carbonate components generally comprise from about 5% to 
about 65%, preferably from about 25% to 55% of the total 
composition; the acid components generally comprise from 
about 5% to about 50%, preferably from about 10% to about 45 
30% of the total composition. 

The denture cleansing compositions of the invention can 
be supplemented by other known components of such for- 
mulations. An especially preferred additional component is 
an organic peroxyacid precursor, which in general terms can 50 
be defined as a compound having a titre of at least 1.5 ml of 
0.1N sodium thiosulfate in the following peracid formation 
test. 

A test solution is prepared by dissolving the following 
materials in 1000 mis distilled water: 55 
sodium pyrophosphate 

(Na 4 P 2 O 7 .10H 2 O) 2.5 g 
sodium perborate 

(NaB0 2 .H 2 0 2 .3H 2 0) having 

10.4% available oxygen 0.615 g 60 
sodium dodccylbcnzenc 

sulphonate 0.5 g 
To this solution at 60° C. an amount of activator is added 
such that for each atom of available oxygen present one 
molecular equivalent of activator is introduced. 65 

The mixture obtained by addition of the activator is 
vigorously stirred and maintained at 60° C. After 5 minutes 
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from addition, a 100 ml portion of the solution is withdrawn 
and immediately pipetted onto a mixture of 250 g cracked 
ice and 15 ml glacial acetic acid. Potassium iodide (0.4 g) is 
then added and the liberated iodine is immediately titrated 
with 0.1 N sodium thiosulphate with starch as indicator until 
the first disappearance of the blue colour. The amount of 
sodium thiosulphate solution used in ml is the titre of the 
bleach activator. 

The organic peracid precursors are typically compounds 
containing one or more acyl groups, which are susceptible to 
perhydrolysis. The preferred activators are those of the 
N-acyl or O-acyl compound type containing a acyl radical 
R — CO wherein R is a hydrocarbon or substituted hvdro- 
carbon group having preferably from about 1 to about 20 
carbon atoms. Examples of suitable peracid precursors 
include: 

1) Acyl organoamides of the formula RC0NR 1 R 2 , where 
RCO is carboxylic acyl radical, R 1 is an acyl radical 
and R 2 is an organic radical, as disclosed in U.S. Pat. 
No. 3,117,148. Examples of compounds falling under 
this group include: 

a) N,N-diacetylaniline and N-acetylphthalimide; 

b) N-acylhyclantoins, such as N,N'-diacetyl-5,5- 
dimethylhydantoin; 

c) Polyacylated alkylene diamines, such as N,N,N'N ? ~ 
tetraacetylethylenediamine (TAED) and the corre- 
sponding hexamethylenediamine (TAHD) 
derivatives, as disclosed in GB-A-907,356, GB-A- 
907,357 and GB-A-907,358; 

d) Acylated glycolurils, such as tetraacetylglycoluril, as 
disclosed in GB- A- 1,246,338, GB-A- 1,246,339 and 
GB-A-1,247,429. 

2) Acylated sulphonamides, such as N-methyl-N- 
ben/.oyl-menthane sulphonamide and N-phenyl-N- 
acetyl menthane sulphonamide, as disclosed in GB-A- 
3,183,266. 

3) Carboxylic esters as disclosed in GB-A-836,988, 
GB-A-963,135 and GB-A-1,147,871. Examples of 
compounds of this type include phenyl acetate, sodium 
acetoxy benzene sulphonate, trichloroethylacetate, sor- 
bitol hexaacetate, fructose pentaacetate, 
p-nitrobenzaldehyde diacetate, isopropeneyl acetate, 
acetyl aceto hydroxamic acid, and acetyl salicylic acid. 
Other examples are esters of a phenol or substituted 
phenol with an alpha-chlorinated lower aliphatic car- 
boxylic acid, such as chloroacetylphenol and chloro- 
acetylsalicylic acid, as disclosed in U.S. Pat. No. 3,130, 
165.' 

4) Carboxylic esters having the general formula Ac L 
wherein Ac is the acyl moiety of an organic carboxylic 
acid comprising an optionally substituted, linear or 
branched C 6 -C 20 alkyl or alkenyl moiety or a C 6 ~C 2Q 
alkyl-substituted aryl moiety and L is a leaving group, 
the conjugate acid of which has a pKa in the range from 
4 to 13, for example oxybenzenesulfonate or oxyben- 
zoate. Preferred compounds of this type are those 
wherein: 

a) Ac is R 3 — CO and R 3 is a linear or branched alkyl 
group containing from 6 to 20, preferably 6 to 12, 
more preferably 7 to 9 carbon atoms and wherein the 
longest linear alkyl chain extending from and includ- 
ing the carbonyl carbon contains from 5 to 1 8, 
preferably 5 to 10 carbon atoms, R 3 optionally being 
substituted (preferably alpha to the carbonyl moiety) 
by CI, Br, OCH3 or OC 2 H 5 . Examples of this class 
of material include sodium 3,5,5- 
trimethylhexanoyloxybenzene sulfonate, sodium 
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3,5,5-trimethylhexanoyIoxybenzoate, sodium 10% to about 40% of a (hi) carbonate/acid effervescent 

2-ethylhexaooyl oxybenzeuesulfonate, sodium couple, from about 0% to about 20% of a peroxoboroate, and 

nonanoyl oxybenzene sulfonate and sodium octanoyl from about 5% to about 40%, preferably from about 10% to 

oxybenezenesulfonate, the acyloxy group in each about 30% of an agglomerating agent, 

instance preferably being p-substituted; 5 The final bleach precursor granules desirably have an 

b) Ac has the formula R 3 (AO) m XA wherein R 3 is a average particle size of from about 500 to about 1500, 

linear or branched alkyl or alkylaryl group contain- preferably from about 500 to about 1,000 ,wm, this being 

ing from 6 to 20, preferably from 6 to 15 carbon valuable from the viewpoint of optimum dissolution perfor- 

atoms in the alkyl moiety, R 5 being optionally sub- mance and aesthetics. The level of bleach precursor 

stituted by CI, Br, OCH 3 , or OC 2 H 5 , AO is oxyeth- 10 agglomerates, moreover, is preferably from about 1% to 

ylene or oxypropylene, m is from 0 to 100, X is 0, a b 0 m 20%, more preferably from about 5% to about 15% by 

NR 4 or CO — NR 4 , and A is CO, CO— CO, R 6 —C0, weight of composition. 

CO — R 6 — CO, or CO — NR 4 — R 6 — CO wherein R 4 xhe denture cleansing compositions of the invention can 
is C a -C 4 alkyl and R 6 is alkylene, alkenylene, be in paste, tablet, granular or powder form, although 
arylene or alkarylene containing from 1 to 8 carbon 15 tablet-form compositions are highly preferred herein. Corn- 
atoms in the alkylene or alkenylene moiety. Bleach positions in tablet form can be single or multiple layered 
activator compounds of this type include carbonic tablets. 

acid derivatives of the formula R 3 (AO) m OCOL, sue- Denture cleansing compositions of the invention can be 

cinic acid derivatives of the formula R 3 OCO(CH 2 ) 2 supplemented by other usual components of such 

COL, glycollic acid derivatives of the formula 2 q formulations, especially surfactants, chelating agents, 

R 3 OCH 2 COL, hydroxypropionic acid derivatives of enzymes, flavorants, physiological cooling agents, antimi- 

the formula R 3 OCH 2 CH 2 COL, oxalic acid deriva- crobial compounds, dyestuffs, sweeteners, tablet binders and 

tives of the formula R 3 OCOCOL, maleic and fillers, foam depressants such as dimethylpolysiloxanes, 

fumaric acid derivatives of the formula foam stabilizers such as the fatty acid sugar esters, 

R 3 OCOCH— CHCOL, acyl aminocaproic acid 25 preservatives, lubricants such as talc, magnesium stearate, 

derivatives of the formula R 3 CONR 1 (CH 2 ) 6 COL, finely divided amorphous pyrogenic silicas, etc. The free 

acyl glycine derivatives of the formula moisture content of the final composition is desirably less 

R^ONRjCHXOL, and amino-6-oxocaproic acid than about 1% and especially less than about 0.5%. 

derivatives of the formula R 3 N(R 1 )CO(CII 2 ) 4 COL. Tablet binders and fillers suitable for use herein include 

In the above, m is preferably from 0 to 10, and R 3 is 30 polyvinylpyrrolidone, poly (oxyethylene) of molecular 

preferably C 6 ~C 12 , more preferably C 6 -~C 10 alkyl weight 20,000 to 500,000, polyethyleoeglycols of molecular 

when m is zero and C 9 ~~Q 5 when m is non-zero. The weight of from about 1000 to about 50,000, Carbowax 

leaving group L is as defined above. having a molecular weight of from 4000 to 20,000, nonionic 

5) Acyl-cyanurates, such as triacetyl- or surfactants, fatty acids, sodium carboxymethyl cellulose, 
tribenzoylcyanurates, as disclosed in US patent speci- 35 gelatin, fatty alcohols, clays, polymeric polycarboxylates, 
fication No. 3,332,882. sodium carbonate, calcium carbonate, calcium hydroxide, 

6) Optionally substituted anhydrides of benzoic or magnesium oxide, magnesium hydroxide carbonate, sodium 
phthalic acid, for example, benzoic anhydride, sulfate, proteins, cellulose ethers, cellulose esters, polyvinyl 
m-chlorobenzoic anhydride and phthalic anhydride. alcohol, alginic acid esters, vegetable fatty materials of a 

Of all the above, preferred are organic peracid precursors 40 pseudocolloidal character. Of the above, polyethylenegly- 

of types 1(c) and 4(a). cols are highly preferred, especially those having molecular 

Where present, the level of peroxyacid bleach precursor weight of from about 1,000 to about 30,000, preferably from 

by weight of the total composition is preferably from about about 12,000 to about 30,000. 

0.1% to about 10%, more preferably from about 0.5% to The surface active agent used in the denture cleansing 
about 5% and is generally added in the form of a bleach 45 compositions of the invention can be selected from the many 
precursor agglomerate. available that are compatible with the other ingredients of 
The bleach precursor agglomerates preferred for use the denture cleanser, both in the dry state and in solution, 
herein generally comprise a binder or agglomerating agent Such materials are believed to improve the effectiveness of 
in a level of from about 5% to about 40%, more especially the other ingredients of the composition by aiding their 
from about 10% to about 30% by weight thereof. Suitable 50 penetration into the interdental surfaces. Also, these mate- 
agglomerating agents include polyvinylpyrrolidone, poly rials aid in the removal of food debris attached to the teeth, 
(oxyethylene) of molecular weight 20,000 to 500,000, poly- Between 0. 1 and 5 percent by weight of the dry composition 
ethyleneglycols of molecular weight of from about 1000 to of a dry powder or granular anionic surface active agent, 
about 50,000, Carbowax having a molecular weight of from such as sodium lauryl sulfate, sodium N-lauroylsarcosinate, 
4000 to 20,000, nonionic surfactants, fatty acids, sodium 55 sodium lauryl sulfoacetate or dioctyl sodium sulfosuccinate 
carboxymethyl cellulose, gelatin, fatty alcohols, phosphates or ricinoleyl sodium sulfosuccinate, may, for example, be 
and polyphosphates, clays, aluminosilicates and polymeric included in the composition and preferably the surface 
polycarboxylates. Of the above, polyethyleneglycols are active agent comprises between 0.5 and 4 percent of the 
highly preferred, especially those having molecular weight composition. 

of from about 1,000 to about 30,000, preferably 2000 to 60 Suitable cationic, non -ionic and ampholytic surface active 
about 10,000. agents include, for example, quaternary ammonium corn- 
Preferred from the viewpoint of optimum dissolution and pounds such as cetyltrimethylammonium bromide, conden- 
pH characteristics are bleach precursor agglomerates which sation products of alkylene oxides such as ethylene or 
comprise from about 10% to about 75%, preferably from propylene oxide with fatty alcohols, phenols, fatty amines or 
about 20% to about 60% by weight thereof of peroxyacid 65 fatty acid alkanol amides, the fatty acid alkanol amides 
bleach precursor, from about 5% to about 60% preferably themselves, esters of long-chained (C 8 -C 22 ) fatty acids with 
from about 5% to about 50%, more preferably from about polyalcohols or sugars, for example glycerylmonostearate or 
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saeeharosemonolaurate or sorbitolpolyoxyethylenemono or 
di-stearate, betaines, sulphobetaines or long-chain alkylami- 
nocarboxylic acids. 

Chelating agents beneficially aid cleaning and bleach 
stability by keeping metal ions, such as calcium, 
magnesium, and heavy metal cations in solution. Examples 
of suitable chelating agents include sodium 
tripolyphosphate, sodium acid pyrophosphate, tetrasodium 
pyrophosphate, aminopolycarboxylates such as nitrilotriace- 
tic acid and ethylenediamine tetracetic acid and salts thereof, 
and polyphosphonates and aminopolyphosphonates such as 
hydroxyethanediphosphonic acid, ethylenediamine tetram- 
ethylenephosphonic acid, diethylenetriaminepentameth- 
ylenephosphonic acid and salts thereof. The chelating agent 
selected is not critical except that it must be compatible with 
the other ingredients of the denture cleanser when in the dry 
state and in aqueous solution. Advantageously, the chelating 
agent comprises between 0.1 and 60 percent by weight of the 
composition and preferably between 0.5 and 30 percent. 
Phosphonic acid chelating agents, however, preferably com- 
prise from about 0.1 to about 1 percent, preferably from 
about 0.1% to about 0.5% by weight of composition. 

Enzymes suitable for use herein are exemplified by 
proteases, alkalases, amylases, lipases, dextranases, 
mutanases, glucanases etc. 

The following Examples further describe and demonstrate 
the preferred embodiments within the scope of the present 
invention. 

EXAMPLES I TO V 

The following are representative denture cleansing tablets 30 
according to the invention. The percentages are by weight of 
the total tablet. The tablets are made by compressing a 
mixture of the granulated components in a punch and dye 
tabletting press at a pressure of about 10 s kPa. 

35 
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50 
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Ethyl en edi am in etetramethylenephosph on ic acid 

2 . Tetraacetylethylene diamine 

3 . Sodium 3,5,5 -tri methyl hexanoyloxy benzene sulfonate 

4 . Cetyl dimethicone copolyol 
s . Peppermint-based flavor 

In Examples I to V above, the overall tablet weight is 3 g; 
diameter 25 mm. 65 

The denture cleansing tablets of Examples I to V display 
improved antiplaque cleansing and anti-bacterial activity 
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together with excellent cohesion and other physical and 
in-use performance characteristics. 

EXAMPLES VI TO VIII 

The following are representative toothpaste/denture 
cleansing pastes according to the invention. The percentages 
are by weight of total composition. 
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The toothpastes/denture cleansing pastes of examples VI 
to VIII display improved antiplaque, flavor impact and 
anti-bacterial activity together with excellent cleansing char- 
acteristics. 

What is claimed is: 

1. An oral composition in the form of a toothpaste, 
powder, liquid dentifrice, mouthwash, denture cleanser, 
chewing gum or candy comprising a lipophilic compound 
selected from flavor ants, physiological cooling agents and 
antimicrobial compounds and a dimethicone copolyol 
selected from alkyl- and alkoxy-dimethicone copolyols hav- 
ing the formula (I): 



CH^ 
I 

CH*-SiO 

- I 

CH 3 



CEh 
I 

SiO- 
I 

CH-* 



CH-> 
I 

-SiO 

i 

(CH 2 ) 3 

O— (C 2 H 4 0-) x (C 3 H 6 0- 



-) V X 



CH 3 CH^ 
I I 

•sio-si-CH^ 
i I 

T J q CH * 



-1 ra 



wherein X is selected from hydrogen, alkyl, alkoxy and acyl 
groups having from about 1 to about 16 carbon atoms, Y is 
selected from alkyl and alkoxy groups having from about 8 
to about 22 carbon atoms, n is from about 0 to about 200, m 
is from about 1 to about 40, q is from about 1 to about 100, 
the molecular weight of the residue (C 2 H 4 0 — ) x (C 3 H 6 0 — ) 
X is from about 50 to about 2000, and x and y are such that 
the weight ratio of oxyethylene:oxypropylene is from about 
100:0 to about 0:100. 

2. A composition according to claim 1 wherein the dime- 
thicone copolyol is selected from C 12 to C 20 alkyl dimethi- 
cone copolyols and mixtures thereof. 

3. A composition according to claim 1 wherein the dime- 
thicone copolyol is cetyl dimethicone copolyol. 

4. A composition according to claim 1 comprising from 
about 0.01% to about 25% by weight of the dimethicone 
copolyol. 

5. A composition according to claim 4 wherein the lipo- 
philic compound comprises a flavorant comprising one or 
more flavor components selected from wintergreen oil, 
oregano oil, bay leaf oil, peppermint oil, spearmint oil, clove 
oil, sage oil, sassafras oil, lemon oil, orange oil, anise oil, 
benzaldehyde, bitter almond oil, camphor, cedar leaf oil, 
marjoram oil, citronella oil, lavendar oil, mustard oil, pine 
oil, pine needle oil, rosemary oil, thyme oil, cinnamon leaf 
oil, and mixtures thereof. 
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6. A composition according to claim 4 wherein the lipo- 
philic compound comprises an antimicrobial compound 
selected from thymol, menthol, triclosan, 4-hexylresorcinol, 
phenol, eucalyptol, benzoic acid, benzoyl peroxide, butyl 
paraben, methyl paraben, propyl paraben, salicylamides, and 
mixtures thereof. 

1. A composition according to claim 4 comprising from 
about 10% to about 70% by weight of a dental abrasive 
selected from silica, alumina, aiuminosilicates, magnesium 
and zirconium silicates, calcium ortho-, pyro- meta- and 
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polyphosphates, calcium and magnesium carbonates, 
insoluble metaphosphates and thermosetting polymerised 
resins. 

8. A composition according to claim 4 comprising an 
amount of a fluoride ion source sufficient to provide from 50 
ppm to 3500 ppm of fluoride ions. 

9. A composition according to claim 4 comprising from 
about 0.1% to about 1% by weight of a binder. 

10. A composition according to claim 4 comprising from 
about 0.1% to about 5% by weight of the dimethicone 
copolyol. 



